ABSTRACT. A 15-year-old male cynomolgus monkey (Macaca fascicularis) showed large bilateral masses in the maxillary sinus. In histopathological examination, both masses revealed benign medullary lipomas within the turbinate bones. The tumors were composed of welldeveloped lipocytes, trabecular bones and a few blood vessels. Although we initially diagnosed the tumor as bilateral lipomas in the nasal turbinates, it was not differentiated from lipomatous hamartoma. Findings, such as unique symmetrical proliferation, lack of border from the normal marrow and the intact surrounding tissue, indicated a lipomatous hamartoma/hamartomatous lipoma, thought to be a suitable diagnosis of the lesion. Of most interest was that such a proliferating lesion occurred in the nasal turbinate.
In humans, intraosseous lipoma frequently occurs within long bones, such as humerus, rib, femur and tibia [3, 6, 23] . The tumor also develops in the skull, ilium and calcaneus [3, 4, 14, 23] . Moreover, with development of pertinent imaging studies, including computed tomographic (CT) scans and/or magnetic resonance imaging (MRI), lipomas of the skull base [17] , nasopharynx [11] , sphenoid bone [21, 29] and others [7, 9, 10, 13] are reported with an increasing tendency. Intraosseous lipomas are subdivided into three groups, depending on the degree of involution [24] . Once the tumor affects a long bone or a bone with wide marrow space, the tumor tissue extends into the marrow space [3, 12, 15, 34] . Such a lipoma is called "medullary". However, it has been regarded as an intraosseous lipoma [3, 8] . The tumor of the nasal turbinate is an extremely rare event in humans [1, 22] . In animals, intraosseous lipomas have been detected only in the long bones [25] . Recently, we encountered a tumor-like lesion in the nasal turbinate bone of a cynomolgus monkey (Macaca fascicularis). In this report, we describe the characteristics of the lesion and discuss the diagnosis.
The monkey, a 15-year-old male, was purchased from Keari Co., Ltd. (Osaka, Japan) at 3 years old. This monkey had then been used in some pharmaceutical studies relating to ophthalmology together with other monkeys. These monkeys were individually housed in stainless steel cages (800 mm wide × 823 mm deep × 690 mm high; Keari Co., Ltd.) maintained in a climate-controlled animal room (temperatures ranging between 18 and 28 ºC; relative humidity, 30 and 70%; and ventilation, approximately 10 or more cycles/hr of filtered fresh air) with a 12-hr light/dark cycle (7:00-19:00) and were given ad libitum access by an automated system to tap water and a solid food of approximately 100 g/day (Monkey Bit; Nosan Co., Yokohama, Japan). Enrichments were provided for the monkeys during the housing. The treatment and handling of animals were approved by the Animal Care and Use Committee of the Nara Research & Development Center, Santen Pharmaceutical Co., Ltd.
This monkey was enrolled in an ophthalmic study in which it was treated as a human ocular disease model in September, 2014. The animal was not administered any ocular drugs and was clinically healthy except that both eyes had received a surgical operation. At the end of the study, the animal was euthanized by exsanguination from the axillary artery and abdominal aorta under deep anesthesia by intravenous injection of sodium pentobarbital (Somnopentil ® ; Kyoritsu Seiyaku Co., Ltd., Tokyo, Japan).
At necropsy, the appearance of the nose was normal. After fixation in 10% neutral buffered formalin, during a cross-section procedure on the nose, large bilateral masses were found at both tips of the middle turbinates (Fig. 1) . The longitudinal lengths of the right and left masses were 2 cm and 1.2 cm, respectively. Each mass had passed through the maxillary hiatus, grown in the maxillary sinus on each side and occupied the cavity (Fig. 1) . The cut surface of the masses was yellowish and hard and had a sandy texture (Fig. 1) . Microscopical examination was performed only on both eyes and the nasal cavity. The nasal bone including the masses was decalcified in a commercial reagent (Kalkitox TM ; Wako Pure Chemical Industries, Ltd., Osaka, Japan) for 2 days at 4ºC. Decalcified nasal samples were examined histopathologically with hematoxylin and eosin (HE) staining, Watanabe's silver impregnation method and immunohistochemically.
Within the nasal cavity of a normal monkey, the dosal, middle (ethmoid) and abdominal turbinates are observed as having a bilateral symmetric pattern separated by the nasal septum. These turbinates are covered with four kinds of lining epithelium. Both the dosal and middle turbinates have a bony shaft in the center. The tip of the bone has a wide marrow containing fatty tissue. In this case, both masses revealed benign lipomas within the marrow of turbinate bones. The cortical bone changed thinner, because of expansion of the tumor tissue. The tumors were composed of welldeveloped lipocytes, a lot of mature trabecular bones and a few blood vessels ( Fig. 2A and 2B) . The lipocytic tumor cells that reacted positively for osmium staining [20] (Fig. 3A and 3B) were divided from each other by a mesh-work of argyrophilic scanty fiber with no lobular formation. There were no findings associated with malignancy, such as lipoblast formation, increase in mitotic figures, hemorrhage or necrosis. Immunohistochemically, tumor cells only reacted positively for vimentin (Millipore, Darmstadt, Germany, optimal dilution was 1:100) (Fig. 4) . Equivocal reactivity showed Ki-67 (BD Pharmingen, Franklin Lakes, NJ, U.S.A.) and cytokeratin AE1/AE3 (Dako Japan, Tokyo, Japan), possibly because of the decalcification procedure. Although the tumors were large, they did not destroy the surrounding tissue or disturb the air-way route in the nasal passages. According to these findings, we initially diagnosed this tumor-like lesion as a simple lipoma in the bone marrow of bilateral nasal turbinates. However, we could not differentiate this case from lipomatous hamartoma. The unique symmetrical proliferation, lack of border from the normal marrow and the intact surrounding tissue might indicate slow growth over a long time. There also might be a lipomatous bud in the ethmoid tissue at an embryo time. Lipomatous hamartoma/hamartomatous lipoma is used as a synonym of lipoma [16, 28, 31] . This case was discussed at the 55 th veterinary pathology slide forum at the 2 nd meeting of the Japanese College of Veterinary Pathologists (JCVP) in March, 2015. The result in this case was temporarily diagnosed as myelolipoma. Marrow cells were possibly replaced by fatty tissues with aging. According to the literature [2, 18, 19, 26, 27, 32, 33] , however, hematopoietic elements are always detected in the lesion, even if the affected animals [28, 30] and patients [5] are of old age. In this case, no hematopoietic cells were observed at all in the proliferating lesion. By reason of this point, the diagnosis of myelolipoma was not appropriate for the tumor-like lesion.
At any rate, whether this case is diagnosed lipomatous hamartoma or real lipoma in the bone marrow is of minor interest. The most interesting aspect is that such a proliferative lesion occurred in the nasal turbinate. These cases are extremely rare, even in the humans. According to our own survey, there has been no other report in any animal. This case is therefore possibly the first of lipomatous lesions in the nasal turbinate in an animal. We will accumulate these cases to clarify their biological behavior and cytological characteristics.
